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Cu BA, T. Serum and Urine Amino Acid Analysis in Children with Biliary Atresia. Tohoku J. exp. Med., 1983, 139 (1), [61] [62] [63] [64] [65] [66] Serum and urine amino acid levels were measured preoperatively and at varying time following successful hepatic portoenterostomy.
All of the essential amino acids measured returned to normal levels during the late postoperative period over five years, whereas many of the non-essential amino acids remained in the abnormal range.
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MATERIALS AND METHODS

Subjects
Twenty-three children with biliary atresia were assigned to one of four clinical groups based upon the temporal relationship between their surgery and the time of evaluation: Group 1 (n=9) prior to surgery; Group 2 (n=7) 1 to 3 months following a hepatic portoenterostomy (with bile excretion); Group 3 (n=7) 2 to 5 years following hepatic portoenterostomy (jaundice free); and Group 4 (n=7) over 5 years following successful hepatic portoenterostomy (jaundice free). The children ranged in age from one month to 17 years.
Methods of measurement of amino acid level
All Group 2 patients were evaluated both before and after surgery. In order to avoid the influence of feeding and physical activity, all blood samples were obtained following a two-hour fast from the patients in a resting state.
Serum and urine amino acid levels were measured with a spectrophotometer (Hitachi Company, Model 835) at Morishita Phamacological Institute, Osaka.
Eighteen amino acids could be distinguished using this technique; phenylalanine (Phe), methionine (Met), leucine (Leu), isoleucine (Ile), lysine (Lys), tryptophane (Try), valine (Val), threonine (Thr), glutamic acid (Glu), glysine (Gly), arginine (Arg), aspartic acid (Asp), cystine (Cys), proline (Pro), histidine (His), alanine (Ala), tyrosine (Tyr), and serine (Ser). Mean values of each of the amino acids were compared to that of normal Japanese children and adults (control population).
RESULTS
Preoperatively, (Group 1) serum levels of Phe, Glu, Asp, and His were significantly higher than normal, while Trp, Val, Thr, Cys, and Ala were well below control (Table 1) . During the early postoperative period, (Group 2) most of the serum amino acid levels increased slightly but were not significantly different from Table 4 shows the mean values of urinary amino acids in each group. Excretion rates of most of the amino acids remained remarkably stable, whereas Thr, Gly, and His levels were quite variable. The relationship between serum levels and urinary excretion of the amino acids was not predictable.
DISCUSSION
The liver has a pivotal role in many body functions including hematopoiesis, protein, fat, and carbohydrate metabolism, vitamin storage, and bilirubin excretion. A better understanding of the physiologic consequences of biliary atresia on each of these functions is important. In children with biliary atresia, the patterns of recovery of the various liver functions are far from uniform. Serum bilirubin, plasma protein fractions, and serum turbidity tests usually return to normal levels within three months if surgery is successful. The alkaline phosphatase and serum transaminase levels, however, frequently take over two years to return to normal (Kasai et al. 1975 ). Hepatic excretion of sulfobenzyl penicillin (an indicator of bile concentrating ability) demonstrates a very slow normalization (Perry et al. 1965) .
As far as amino acids are concerned, Sherlock (1968) has described no change in the patterns of serum or urinary amino acid excretion in patients with cholestatic jaundice. High serum levels of Glu and decreased values for L-Pro, Met, Ile, and Trp have been reported in biliary atresia, however (Takada 1970; Chiba and Kasai 1981) . In patients with cirrhosis, increased levels of Met, Ala, Arg, Gly, His, Pro, and Tyr have been reported (Vacanti and Folkman 1979) . In this study, one-half of the amino acids demonstrated little variability with age. In spite of the fact that all of the measured essential amino acids returned to normal, many of the non-essential amino acids remained in the abnormal range. Comparing the branched chain amino acids (Tie, Leu, Val) to the aromatic compounds (Phe, Tyr) a ratio of 2.16 was noted in Group 1, 1.97 in Group 2, 2.40 in Group 3, and 2.70 in Group 4 (normal=2.9). These findings suggest a gradual normalization of the serum amino acid levels in children with biliary atresia following a successful hepatic portoenterostomy.
